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Abstract of JP2001 1 94799 

PROBLEM TO BE SOLVED: To provide a compound for an anti-irregular-reflection film usable in the formation of an 
uitrafine pattern of 1G. 4G DRAM and capable of enhancing product yield and a method for producing the 
compound. SOLUTION: The compound Is designed in such a way that a phenyl group having high absorbance is 
contained so that the compound can absorb light of 193 nm wavelength when used for an antireflection film. In order 
to impart formability. airtightness and dissolution resistance to an organic antireflection film, a mechanism for 
crossllnking by the ring opening reaction of an epoxy structure in hard baking after coating is introduced. Since the 
resin of this invention for the antireflection film Is excellent in solubility to any hydrocarbon solvent and has such 
dissolution resistance that it is not dissolved in any solvent after hard baking, any problem is not caused in coating 
with a photosensitive film and under-cutting and footing are not caused in pattem formation. 
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S^H^f V V V p« ^ i"; U - h (*-^l»JLb^fJ t L T 
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[Claim(s)] 

[Claim 1] The compound for scattered reflection prevention film which has the following structure. 
[Formula 1] 



or [ that, as for Ra, Rb, Rc, and Rd, hydrogen or carbon numbers 1-5 are permuted in hydrogen or a methyl 
group here respectively, as for RI thru/or R4 ] — or — or it is the straight chain or side-chain alkyl which is 
not permuted — alkoxy alkyl - moreover, wx, y, and z show the mole fi-action of 0.1-0.9, and 1, m, n, and p 
show the integer of 1-3, respectively. 

[Claim 2] Fori according to claim 1 where Ra, Rb, Rc, and Rd are methyl groups, respectively, 1 and m of 1, 
n, and p are 2, respectively, and RI, R2, R3, and R4 are characterized by hydrogen and w:x:y:z being 
0.3:0.25:0.1:0.3, respectively - [4-(4-hydroxy phenoxy) acetoxy isopropanol methacrylate-hydroxyethyl 
methacrylate-methyl methacrylate-glycidyl methacrylate] . 

[Claim 3] How to carry out the polymerization reaction of the monomer which has the following structure, a 
hydroxyalkyl acrylate system monomer, an alkyl acrylate system monomer, and the glycidyl acrylate system 
monomer with an initiator in a solvent, and to manufacture a compound according to claim 1 or 2. 
[Formula 2] 



or [ that, as for Ra, hydrogen or carbon numbers 1-5 are permuted in hydrogen or a methyl group here, 
respectively, as for RI thru/or R4 ] — or it is the straight chain or side-chain alkyl which is not permuted, or 
p shows the integer of 1-3 for alkoxy alkyl, respectively. 

[Claim 4] The compound for scattered reflection prevention film which has the following structure. 
[Formula 3] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.ncipi.g... 5/9/2006 



CLAIMS 




OH 




JP,2001- 194799, A [CLAIMS] 



Page 2 of 3 




or [ that, as for Ra, Rb, Rc, and Rd, hydrogen or carbon numbers 1 -5 are permuted in hydrogen or a methyl 
group here respectively, as for Rl thru/or R4 ] - or ~ or it is the straight chain or side-chain alkyl which is 
not permuted — alkoxy alkyl — moreover, wx, y, and z show the mole fraction of 0.1-0.9, and 1, m, n, and p 
show the integer of 1-3, respectively. 

[Claim 5] Ra, Rc, and Rd are methyl groups, respectively, and Rb is hydrogen ~ the Fori [4-(4- 
hydroxyphenyl) pill BINSHI isopropanol methacrylate-hydroxyethyl methacrylate-methyl methacrylate- 
glycidyl methacrylate according to claim 4 to which 1 and m of 1, n, and p are 2, respectively, and Rl, R2, 
R3, and R4 are characterized by hydrogen and w:x:y:z being 0.3:0.25:0.1 :0.3, respectively — ] . 
[Claim 6] How to carry out the polymerization reaction of the monomer which has the following structxire, a 
hydroxyalkyl acrylate system monomer, an alkyl acrylate system monomer, and the glycidyl acrylate system 
monomer with an initiator in a solvent, and to manufacture a compound according to claim 4 or 5. 
[Formula 4] 

Ra O OH CO \ 

I II I II II hi:< 

CHs==C— C— O— (CHrii— CH— CHa— O— C— C— (CH2)p— /QV-OH 



R) 



or [ that, as for Ra, hydrogen or carbon numbers 1 -5 are permuted in hydrogen or a methyl group here, 
respectively, as for Rl thru/or R4 ] — or it is the straight chain or side-chain alkyl which is not permuted, or 
p shows the integer of 1 -3 for alkoxy alkyl, respectively. 

[Claim 7] The compound for scattered reflection prevention film which has the following structure. 
[Formula 5] 



y Rb y y Rb ^ R.e Rd 

(!) o 



o o 

.XX. ^ bo 



Re 

Ra, Rb, Rc, and Rd here, respectively hydrogen or a methyl group Whether hydrogen or carbon numbers 1-5 
are permuted Rl thru/or R4, respectively or [ whether it is the straight chain or side-chain alkyl which is not 
permuted and ] As for R5, whether -H, -OH, -COCH3, or carbon numbers 1-4 are permuted alkoxy alkyl Or 
the straight chain or side-chain alkyl which is not permuted. It is cycloalkyl, or wx, y, and z show the mole 
fraction of 0.1-0.9, and 1, m, n, and p show the integer of 1-3 for alkoxy alkyl and cycloalkoxy alkyl, 
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, respectively. 

[Claim 8] Ra, Re, and Rd are methyl groups, respectively, and Rb is hydrogen — Fori according to claim 7 
where 3 and n of 2 and m is [ 1 ] 1 , and Rl, R2, R3, and R4 are characterized by -COCH3 and w:x:y:2 of 
hydrogen and R5 being 0.3:0.25:0.1:0.3, respectively — [vinyl 4-(2-butanone) benzoate-hydroxypropyl 
acrylate-methyl methacrylate-glycidyl methacrylate] . 

[Claim 9] Ra, Rb, Rc, and Rd — respectively — a methyl group — it is ~ 1 ~ 1 and m — 3 and n ~ 1 — it is — 
Rl, R2, and R3 ~ respectively — hydrogen and R4 - the Fori [vinyl 4-(3-methoxy) benzoate acetone- 
hydroxypropyl methacrylate-methyl methacrylate-glycidyl methacrylate according to claim 7 to which 
OCH3 and R5 are characterized by -COCH3 and w:x:y:z being 0.3:0.23:0.1:0.3 ~] . 

[Claim 10] How to carry out the polymerization reaction of the monomer which has the following structure, 
a hydroxyalkyl acrylate system monomer, an alkyl acrylate system monomer, and the glycidyl acrylate 
system monomer with an initiator in a solvent, and to manufacture the compound of claim 7 to claim 9 given 
in any 1 term. 
[Formula 6] 



As for Ra, Rl thru/or R4 hydrogen or a methyl group here, respectively Hydrogen, Whether carbon numbers 
1-5 are permuted or [ or ] [ whether it is the straight chain or side-chain alkyl which is not permuted and ] or 
[ that, as for R5, -H, -OH, -COCH3, or carbon numbers 1-4 are permuted in alkoxy alkyl ] ~ or it is the 
straight chain which is not permuted or side-chain alkyl, and cycloalkyl, or 1 shows the integer of 1-3 for 
alkoxy alkyl and cycloalkoxy alkyl, respectively. 

[Claim 1 1] It is the approach of ten claims 3 and 6 characterized by using what chosen from the group who 
consists of 2 and 2-azobisisobutyronitril (azobisuisobutironitoriru), acetyl peroxide, lauryl peroxide, and t- 
butyl peroxide as said initiator, and given in any 1 term. 

[Claim 12] It is the approach of ten claims 3 and 6 characterized by using what chosen from the group who 
consists of a tetrahydrofuran, toluene, benzene, a methyl ethyl ketone, and dioxane as said solvent, and 
given in any 1 term. 

[Claim 13] It is the approach of ten claims 3 and 6 characterized by performing said polymerization reaction 
at the temperature of 50 degrees C - 80 degrees C, and given in any 1 term. 

[Claim 14] The mole ratio of each monomer is the approach of ten claims 3 and 6 characterized by being 
0,1-0.9, and given in any 1 term, respectively. 

[Claim 15] The formation approach of the antireflection film which applies to a wafer claims 1, 2, 4, 5, 7, 
and 8 and the solution made to dissolve the compound of nine given in any 1 term in an organic solvent, and 
is characterized by coming to contain the phase which carries out postbake. 

[Claim 1 6] It is the approach according to claim 1 5 characterized by using what chosen from the group who 
consists of ethyl 3-ethoxy propionate, methyl 3-methoxy propionate, a cyclohexanone, and propylene glycol 
methyl ether acetate as said organic solvent. 

[Claim 1 7] The amount of said organic solvent is claims 1 , 2, 4, 5, 7, and 8 and an approach according to 
claim 15 characterized by being 200 - 5000% of the weight of the amount of the compound of nine given in 
any 1 term. 

[Claim 18] Said postb2ike is an approach according to claim 15 characterized by carrying out for 10 - 1000 
seconds at the temperature of 100-300 degrees C. 

[Claim 19] Claims 1, 2, 4, 5, 7, and 8 and the constituent for antireflection films used for the production 
process of the semiconductor device characterized by coming to contain one of the compounds of nine given 
in any 1 term. 

[Claim 20] The semiconductor device characterized by coming to contain the antireflection film containing 
the constituent for antireflection films of claim 19. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is a thing about the polymer which can be used as scattered reflection 
prevention film, and its manufacture approach in the production process of a semiconductor device. In more 
detail It overly sets at a detailed pattern formation process, the photoresist for lithography using 193nmArF 
laser is used among the production process of a semiconductor device ~ Reflection of a lower membrane 
layer is prevented and it is related with the organic scattered reflection prevention polymer which can overly 
be used at the time of formation of detailed Bataan and its manufacture approach of IG and 4G DRAM 
about the organic substance for acid resisting from which the standing wave by thickness change of ArF 
light and the photoresist itself can be removed. Moreover, this invention relates to the scattered reflection 
prevention constituent containing such an organic scattered reflection prevention polymer, the antireflection 
film using this, and its manufacture approach. 
[0002] 

[Description of the Prior Art] Fluctuation of CD (Critical Dimension) by the diffracted light and the 
reflected light from the standing wave (standing wave) according overly in a detailed pattern formation 
process to fluctuation of the optical property of the lower membrane layer on a wafer and the thickness of a 
film, reflective notching (reflective notching), and the lower film in a semi-conductor production process 
takes place impossibly. Therefore, light absorption introduces a good organic substance membrane layer by 
the wavelength range of the light used as a source of exposure, there is a proposal that I will make it prevent 
reflection by the lower membrane layer, and this film is an antireflection film. 

[0003] Such an antireflection film is roughly classified into an inorganic system antireflection film and an 
organic system antireflection film according to the class of matter used. Moreover, it is divided into an 
absorbent-system antireflection film and an interference system antireflection film by the acid-resisting 
mechanism. At the detailed pattern formation process using I line (I-line) with a wavelength of 365nm, the 
inorganic system antireflection film is mainly used, as an absorbent-system antireflection film, TiN and 
amorphism form carbon (Amorphous C) are used, and SiON is mainly used as an interference system 
antireflection film. 

[0004] At a detailed pattem formation process, although SiON using KrF light which is mainly an inorganic 
system antireflection film has been used, an organic system compound has overly also come to be used for 
an antireflection film recently. For example, also in formation of a detailed pattem, it is overly recognized 
that the thing for which ArF light is used and for which an organic antireflection film is used is effective. 
Considering the knowledge acquired by current, it is desirable to equip the organic antireflection film with 
the following basic conditions. 

[0005] (1) There must not be no phenomenon which a solvent dissolves and a photoresist can peel off at the 
time of application of a process. For that, it must be designed so that the shaping film can make the structure 
of cross linkage, and a chemical must not be generated as a by-product in this case. 

[0006] (2) There must not be no in-and-out of chemicals, such as an acid from an antireflection film or an 
amine. It is because there is an inclination which induces a footing (footing) phenomenon while 
undercutting (undercutting) occurs in the lower part of a pattem and bases, such as an amine, shift 
temporarily when an acid shifts from an antireflection film (migration). 

[0007] (3) Although the antireflection film must have a quick etch rate relatively compared with a upside 
film, this is because an etching process smooth as a mask can be performed for a film at the time of etching. 
[0008] (4) Therefore, an antireflection film must fully be able to demonstrate the function as an 
antireflection film by the thinnest possible thickness. 
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[0009] The actual condition is that the antireflection film which uses ArF light and which may be satisfied is 
not overly developed in a detailed pattern formation process on the other hand. In the case of the inorganic 
system antireflection film, the matter which can control a 193nm [ which is the light source ] interference 
phenomenon is not yet aimounced, but the efforts which are going to use an organic system antireflection 
film continue recently. 

[0010] Therefore, in all films, in order to prevent the standing wave generated at the time of exposure and to 
remove the effect of the rear-face diffraction and the reflected light fi-om a lower layer, use of the quahty of 
organic scattered reflection preventer with the high absorbance to specific wavelength is indispensable, and 
development of such matter has been the technical problem which requires urgency. 
[0011] 

[Problem(s) to be Solved by the Invention] Therefore, the purpose of this invention is among the production 
process of a semiconductor device overly to offer the new organic compound using 193nmArF light which 
can be used as an antireflection film, and its manufacture approach in a detailed pattem formation process 
while satisfying all the conditions that it should have as said antireflection film, 

[0012] Other purposes of this invention are to offer the scattered reflection prevention constituent containing 

such a compound for scattered reflection prevention film, and its manufacture approach. 

[0013] The purpose of further others of this invention is to offer the scattered reflection prevention film 

formed using such a scattered reflection prevention constituent, and its formation approach. 

[0014] 

[Means for Solving the Problem] In all films, only when use of the quality of scattered reflection preventer 
for removing interference of the light by the rear-face diffraction and reflection from the standing wave and 
reflective notching, and the lower film which are generated at the time of exposure is indispensable and the 
quality of scattered reflection preventer of the absorbance to specific wavelength is surely high, it can be 
used as an antireflection film. In this invention, in order to design so that a phenyl group with a high 
absorbance may be contained in a polymer and to give a moldability, airtightness, solubility-proof, etc. to 
the organic antireflection film so that light with a wavelength of 193nm can be absorbed, the mechanism 
made to construct a bridge by the ring opening reaction of the epoxy structure in resin was introduced so 
that crosslinking reaction might occur after coating at the time of postbake. Especially, to all the solvents of 
a hydrocarbon system, the antireflection-film resin of this invention is excellent in solubility, and, moreover, 
has after postbake the solubility-proof which is not dissolved in any solvents. Therefore, since it had the etch 
rate which it not only does not generate any problem, either, but was excellent [ at the time of pattem 
formation, ] at the time of spreading of a film compared with the ArF film at the time of etching when 
undercutting and a footing did not occur but especially association of a bridge formation chain consisted of 
C-O association, etch selectivity improved remarkably. 

[0015] The basic type of the resin used as an organic antireflection film of this invention is the following 
chemical formula (1), a chemical formula (2), and a chemical formula (3). 

[0016] 

la 7] 

o o o 

(chO- ch, (ch,). 




- ( 1 ) 



[Formula 8] 
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[Formula 9] 

^ V y Rb ^ Rc Rd 




In said formula Ra, Rb, Rc, and Rd, respectively hydrogen or a methyl group Whether hydrogen or carbon 
numbers 1-5 are permuted Rl thru/or R4, respectively or [ whether it is the straight chain or side-chain alkyl 
which is not permuted and ] As for R5, whether -H, -OH, -COCH3, or carbon numbers 1-4 are permuted 
alkoxy alkyl Or the straight chain or side-chain alkyl which is not permuted. It is cycloalkyl, or wx, y, and z 
show the mole fraction of 0.1-0.9, and 1, m, n, and p show the integer of 1-3 for alkoxy allQ^l and 
cycloalkoxy alkyl, respectively. 

[0017] The polymer of said chemical formula (1) by this invention can be manufactured by carrying out the 
polymerization reaction of the 4-(4-hydroxy phenoxy) acetoxy alcoholic acrylic monomer which has the 
structure of the following chemical formula (4), a hydroxyalkyl acrylate system monomer, an alkyl acrylate 
system monomer, and the glycidyl acrylate system monomer with an initiator in a solvent, and each 
monomer has the mole fraction of 0.1-0.9 in this case. 

[0018] Moreover, the polymer of said chemical formula (2) can be manufactured by carrying out a 
polymerization reaction in a solvent with 4-(4-hydroxyphenyl) pyruvic alcohol acrylate system monomer 
which has the structure of the following chemical formula (5), a hydroxyalkyl acrylate system monomer, an 
alkyl acrylate system monomer, and a glycidyl acrylate system monomer initiator, and each monomer has 
0.1 - 0.9 mole fraction in this case. 

[0019] Moreover, the polymer of the aforementioned chemical formula (3) can be manufactured by carrying 
out a polymerization reaction in a solvent with the vinyl 4-benzoate ketone system monomer of the 
following chemical formula (6), a hydroxyalkyl acrylate system monomer, an alkyl acrylate system 
monomer, and a glycidyl acrylate system monomer initiator, and each monomer has 0.1 - 0.9 mole fraction 
in this case. 
[0020] 

[Formula 10] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran__web_cgi_ejje 5/9/2006 



JP,2001-194799,A [DETAILED DESCRIPTION] 



Page 4 of 9 




~ ( 4 ) 




- ( 5 ) 



[Formula 12] 




Ra 0 



I II 



CH2 = C— C— O 



- ( 6 ) 



In said chemical formula (4) thru/or (6) Ra hydrogen or a methyl group Whether hydrogen or carbon 
numbers 1-5 are permuted Rl thru/or R4, respectively or [ whether it is the straight chain or side-chain alkyl 
which is not permuted and ] or [ that, as for R5, -H, -OH, -COCH3, or carbon numbers 1-4 are permuted in 
alkoxy alkyl ] — or it is the straight chain which is not permuted or side-chain alkyl, and cycloalkyl, or 1 and 
p show the integer of 1-3 for alkoxy alkyl and cycloalkoxy alkyl, respectively. 

[0021] As an initiator used in order to manufacture the polymer of said chemical formulas 1, 2, and 3 by this 
invention A general radical initiator can be used. Preferably 2 and 2-azobisisobutyTonitril 
(azobisuisobutironitoriru), acetyl peroxide, What was chosen from the group who consists of lauryl peroxide 
and t-butyl peroxide can be used. As a solvent of polymer reaction time. A common organic solvent can be 
used and what was preferably chosen from the group who consists of a tetrahydrofuran, toluene, benzene, a 
methyl ethyl ketone, or dioxane can be used. 

[0022] As for the temperature of a polymerization reaction, in the manufacture approach of the polymer of 
said chemical formula (1) by this invention, (2), and (3), it is desirable to make it 50-80 degrees C. 
[0023] Moreover, this invention offers the approach of dissolving the polymer of said chemical formula (1), 
(2), or (3) in an organic solvent, and manufacturing the constituent for antireflection films. In this case, as an 
organic solvent, the usual organic solvent can be used and ethyl 3-ethoxy propionate, methyl 3-methoxy 
propionate, a cyclohexanone, propylene glycol methyl ether acetate, etc. can be used preferably. Here, as for 
the amount of a solvent, it is desirable to carry out to 200 - 5000% of the weight. 

[0024] Moreover, this invention applies to a wafer the solution made to dissolve any one compound of said 
chemical formula (1), (2), and the (3) in an organic solvent, and offers the formation approach of the 
antireflection film which comes to contain the phase which carries out postbake. It is desirable to use what 
was chosen from the group who can use the usual organic solvent and consists of ethyl 3-ethoxy propionate, 
methyl 3-methoxy propionate, a cyclohexanone, and propylene glycol methyl ether acetate especially as an 
organic solvent used at this time, and, as for the amount of an organic solvent, it is desirable to carry out to 
200 - 5000% of the weight of the used antireflection film resin. 

[0025] Moreover, postbake is desirable, carrying out for 10 - 1000 seconds at the temperature of 100-300 
degrees C makes antireflection film resin construct a bridge by postbake, and it forms it. 
[0026] Moreover, it was checked that the polymer of the chemical formula (1) manufactured by said 
approach, (2), or (3) expresses the engine performance which uses 193nmArF and 157nmF(s)2 laser and 
which was overly excellent also as an organic antireflection film of a detailed pattern formation process. 
[0027] Moreover, the constituent for antireflection films characterized by this invention coming to contain 
any one of the compounds which has said chemical formula (1) thru/or the structure of (3) is offered, and the 
semiconductor device containing the antireflection film manufactured using said constituent for 
antireflection films is offered. 
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[0028] 



[Embodiment of the Invention] Hereafter, based on the desirable example of this invention, this invention is 
explained more concretely. However, the following example is for not limiting the right range of this 
invention and merely illustrating. 

[0029] (Example 1) 0.35 mols of synthetic 4-hydroxyphenyl aceto acids of 4-(4-hydroxy phenoxy) acetoxy 
isopropanol methacrylate monomer are put into tetrahydrofuran (THF) lOOg, and after adding THF lOOg 
which melted 0.35 mols of p-toluenesulfonic acid and adding gradually 0.3 mols (0.03 mol implication of 4- 
methoxyphenol as a polymerization inhibitor) of glycidyl methacrylate by nitrogen-gas-atmosphere mind 
after that, it was made to react for 24 hours, after melting completely and mixing. When reactivity was 
checked by TLC during the reaction and the reaction was completed, after washing by deionized water and 
extracting the reactant of an organic solvent layer, the monomer of the following chemical formula (7) was 
obtained by removing and carrying out vacuum distillation of the water in an organic solvent by MgS04. 
The yield at this time was 85 - 90%. 



(Example 2) 0.35 mols of synthetic 4-hydroxy phenylpyruvates of 4-(4-hydroxyphenyl) pill bottle 
isopropanol methacrylate monomer are put into tetrahydrofiiran (THF) lOOg, and after adding THF lOOg 
which melted 0.35 mols of p-toluenesulfonic acid and adding gradually 0.3 mols (0.03 mol implication of 4- 
methoxyphenol as a polymerization inhibitor) of glycidyl methacrylate by nitrogen-gas-atmosphere mind 
after that, it was made to react for 24 hours, after melting completely and mixing. When reactivity was 
checked by TLC during the reaction and the reaction was completed, after washing by deionized water and 
extracting the reactant of an organic solvent layer, the monomer of the following chemical formula (8) was 
obtained by removing and carrying out vacuum distillation of the water in an organic solvent by MgS04. 
The yield at this time was 80 - 85%. 
[0031] 

[Formula 14] 
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(Example 3) It is 4 in 0.35 mols of synthetic triethylamines of a vinyl 4-(2-butanone) benzoate monomer. - 
(4-hydroxyphenyl)- 0.35 mols of 2-butanone are put in, and after melting completely and mixing, 0.33 mols 
of acryloyl chloride were added and it was made to react gradually by nitrogen-gas-atmosphere mind. In this 
case, the reaction was made to maintain for 24 hours or more, since heat occurs, making it cool. When 
reactivity was checked by TLC during the reaction and the reaction was completed, after making a 1-N 
sulfuric-acid water solution neutralize, it washed by deionized water, the reactant of an organic solvent layer 
was extracted, and the monomer of the following chemical formula (9) was obtained by removing the water 
in an organic solvent by MgS04. Yield was 90 - 95%. 
[0032] 

[Formula 15] 

CH2=C 
C=^0 




- ( 9 ) 

(Example 4) 4-hydroxy-3-methoxypheny acetone 0.35g is put into 0.35 mols of synthetic triethylamines of a 
vinyl 4-(3-methoxy) benzoate acetone monomer, and after melting completely and mixing, 0.33 mols of 
acryloyl chloride were added and it was made to react gradually by nitrogen-gas-atmosphere mind. In this 
case, the reaction was made to maintain for 24 hours or more, since heat occurs, making it cool. When 
reactivity was checked by TLC during the reaction and the reaction was completed, after making a 1 -N 
sulfuric-acid water solution neutralize, it washed by deionized water, the reactant of an organic solvent layer 
was extracted, and the monomer of the following chemical formula (10) was obtained by removing the 
water in an organic solvent by MgS04. Yield was 90 - 95%. 
[0033] 

[Formula 16] 
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CH3O, 




-(10) 

Pori [4- (Example 5) Synthetic 4-(4-hydroxy phenoxy) acetoxy isopropanol methacrylate 0.3 MO of an 
acetoxy isopropanol methacrylate-hydroxyethyl methacrylate-methyl methacrylate-glycidyl methacrylate] 4 
yuan copolymer (4-hydroxy phenoxy) Putting RU, 0.25 mols of hydroxyethyl acrylates, 0.1 mols of methyl 
methacrylate, and 0.3 mols of glycidyl methacrylate into a 500ml circular flask, and agitating it After adding 
THF 300g prepared beforehand and often mixing, 2,2*-azobis isobutyronitrile (ABIN) 0.1-3.0g is added, and 
it is nitrogen-gas-atmosphere mind, and was made to react at the temperature of 60 degrees C - 75 degrees C 
after that for 5 to 20 hours. Pori [4-(4-hydroxy phenoxy) acetoxy isopropanol methacrylate-hydroxyethyl 
methacrylate-methyl methacrylate-glycidyl methacrylate] resin as ethyl ether or a normal hexane solution is 
settled and shows this solution in the following chemical formula (11) according to filtering after that and 
making it dry was obtained after completion of a reaction. In this case, yield was 65 - 70%. 
[0034] 

[Formula 17] 

CH3 CH3 cpHa 9H3 

c=o ^=0 9=0 




o 

I 



? ? 

(^H2 CH3 CH2 
CpH, CH 
OH "CH2 



-(11) 



OH 



Pori [4- (Example 6) 0.3 mols of synthetic 4-(4-hydroxyphenyl) pill bottle isopropanol methacrylate of a pill 
bottle isopropanol methacrylate-hydroxyethyl methacrylate-methyl methacrylate-glycidyl methacrylate]4 
yuan copolymer, HIDO (4-hydroxyphenyl) Putting 0.2 mols of ROKISHI ethyl acrylate, 0.15 mols of 
methyl methacrylate, and 0.3 mols of glycidyl methacrylate into a 500ml circular flask, and agitating it After 
adding THF 300g prepared beforehand and often mixing, 2,2*-azobis isobutyronitrile (ABIN) 0.1-3.0g is 
added, and it is nitrogen-gas-atmosphere mind, and was made to react at the temperature of 60 degrees C - 
75 degrees C after that for 5 to 20 hours. Pori [4-(4-hydroxyphenyl) pill bottle isopropanol methacrylate- 
hydroxyethyl methacrylate-methyl methacrylate-glycidyl methacrylate] resin as ethyl ether or a normal 
hexane solution is settled and shows this solution in the following chemical formula (12) according to 
filtering after that and making it dry was obtained after completion of a reaction. In this ceise, yield was 65 - 
70%. 
[0035] 

[Formula 18] 
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CMs GHs CHa 

CCH« - C ) ( CH« - CH-4-f CH2 - C ) ( CHe - C -4- 

c=o c=o c=o c=o 

I I I I 

? ? ? ? 

CH2 CH2 CHa CHs 

I T I 

HO-<pH ^y(jH 

CHb oh "^CHe 

I 

O 

I 

c=o 
I 

c=o 
I 

CHa 



9 

OH -(12) 

0.3 mols of synthetic vinyl 4-(2-butanone) benzoate of a Fori [vinyl 4-(2-butanone) benzoate-hydroxypropyl 
acrylate-methyl methacrylate-glycidyl methacrylate] 4 yuan copolymer, (Example 7) Putting 0.25 mols of 
hydroxypropyl acrylates, 0.1 mols of methyl methacrylate, and 0.3 mols of glycidyl methacrylate into a 
500ml circular flask, and agitating it After adding THF 300g prepared beforehand and often mixing, 2,2'- 
azobis isobutyronitrile (ABIN) 0.1-3.0g is added, and it is nitrogen-gas-atmosphere mind, and was made to 
react at the temperature of 60 degrees C - 75 degrees C after that for 5 to 20 hours. Fori [vinyl 4-(2- 
butanone) benzoate-hydroxypropyl acrylate-methyl methacrylate-glycidyl methacrylate] resin as ethyl ether 
or a normal hexane solution is settled and shows this solution in the following chemical formula (13) 
according to filtering after that and making it dry was obtained after completion of a reaction. In this case, 
yield was 65 - 70%. 
[0036] 

[Formula 19] 

CHk H CH3 CH3 

- - (p=o (j:=o c=o 




o o 



? 

(fHz CH3 CH2 

(pH2 OH2 
OH 



-(13) 

0.3 mols of synthetic vinyl 4-(3-methoxy) benzoate acetones of a Fori [vinyl 4-(3-methoxy) benzoate 
acetone-hydroxypropyl methacrylate-methyl methacrylate-glycidyl methacrylate] 4 yuan copolymer, 
(Example 8) Futting 0.23 mols of hydroxypropyl methacrylate, 0.1 mols of methyl methacrylate, and 0.3 
mols of glycidyl methacrylate into a 500ml circular flask, and agitating it After adding THF 300g prepared 
beforehand and often mixing, 2,2'-azobis isobutyronitrile (ABIN) 0.1-3.0g is added, and it is nitrogen-gas- 
atmosphere mind, and was made to react at the temperature of 60 degrees C - 75 degrees C after that for 5 to 
20 hours. Fori [vinyl 4-(3-methoxy) benzoate acetone-hydroxypropyl acrylate-methyl methacrylate-glycidyl 
methacrylate] resin as ethyl ether or a normal hexane solution is settled and shows this solution in the 
following chemical formula (14) according to filtering after that and making it dry was obtained after 
completion of a reaction. In this case, yield was 65 - 70%. 
[0037] 

[Formula 20] 
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-(14) 



0.3 



(Example 9) The solution which melted the example 5 which makes basic structure the manufacture 
aforementioned chemical formula (1) of an antireflection film, (2), and (3) thru/or resin like 8 in propylene 
glycol methylethyl acetate (PGMEA) was applied to the wafer, and postbake was performed for 10 - 1000 
seconds at 100-300 degrees C. Then, the film was applied and the detailed pattern formation process was 
performed. 
[0038] 

[Effect of the Invention] As explained above, the polymer which makes basic structure said chemical 
formula (1) by this invention, (2), and (3) It not only contains the phenyl group with a high absorbance to 
resin itself, but the antireflection-film resin by this invention is excellent in the solubility over all the 
solvents of a hydrocarbon system. Since it has after postbake the solubility-proof which is not dissolved in 
any solvents, it not only does not generate any problem, either, but it expresses the outstanding effectiveness 
which undercutting and a footing do not generate at the time of formation of a pattern at the time of 
spreading of a film. 

[0039] Since association of a bridge formation chain consists of C-O association especially, at the time of 
etching, it has the etch rate which was excellent compared with the ArF film, and is effective in etch 

selectivity improving remarkably. 

[0040] Therefore, by overly using the polymer by this invention as an antireflection film in a detailed pattern 
formation process of a semi-conductor production process, it removes the standing wave by thickness 
change of light and the photoresist itself, and it not only prevents reflection of the lower membrane layer in 
the lithography process of a semi-conductor production process, but since a detailed pattem can overly be 
formed, the stable thing which are IG, 4G, and 16G DRAM and to increase can do yield of a product. 



[Translation done.] 
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